We discuss advantages and accuracy of the attenuated total reflection (ATR) method for the measurement of the electro-optic coefficients of poled polymer thin films in multilayer structures containing transparent conducting oxide layers. Schildkraut [2] are commonly used for measuring the linear electro-optic (EO) coefficient r 33 of nonlinear optical (NLO) polymeric films because it is simple and quick. However, the simple Teng-Man analysis is susceptible to large errors because of multiple reflection effects resulting from the multilayered sample structure (glass/transparent conducting oxide (TCO)/NLO film/Au) [3] . Simply taking the Au off the Teng-Man sample makes it feasible to use the attenuated total reflection (ATR) method [4, 5] for verification purpose. It enables measurement of r 13 and r 33 separately without an assumption for the ratio of r 13 to r 33 as required in the Teng-Man method. In addition, the anisotropic indices of refraction (n o and n e ) and the thickness of the film can be determined in the ATR measurement when the thin film waveguide supports two or more propagation modes. The refractive indices are crucial for the determination of EO coefficients. The film thickness is particularly important because in ATR the calculation of EO coefficients is directly proportional to the thickness. A more accurate determination of the film thickness can be achieved by considering a four-layer waveguide structure including TCO layer (glass/TCO/ film/air) instead of the three-layer approximation to the waveguide structure (glass/film/air). The TCO layer can be characterized by spectroscopic ellipsometry. This treatment is also applied to the determination of , / o e N n ∂ ∂ , the change of effective index N with respect to the EO-induced change in refractive indices, for better estimation of EO coefficients. As shown in Fig. 1 , a Ni-coated prism [5] is used to apply the AC voltage to the film. Although the Ni coating distorts the reflection profile as a function of effective index, it doesn't adversely affect the ATR analysis. Figure 2 shows an example of the simulated error for varying film thickness for three different cases: the simple Teng-Man and ATR method using three-and four-layer waveguide structure. When the film has only one mode, the error using a three-layer approximation becomes large. The error for the simple Teng-Man fluctuates hugely for all over the thickness.
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